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SYLLABUS
REGARDING THE QUALIFICATION CYCLE FROM  2026 TO 2027
ACADEMIC YEAR  2026/2027

1. Basic Course/Module Information 
	Course/Module title
	Plant Biotechnology

	Course/Module code *
	

	Faculty (name of the unit offering the field of study)
	Faculty of Technology and Life Sciences


	Name of the unit running the course
	Department of Plant Physiology and Biotechnology

	Field of study
	Agriculture, Environmental Protection, Biotechnology, Biology, Food technology

	Qualification level 
	

	Profile
	

	Study mode
	stationary

	Year and semester of studies
	year II -semester IV ,
year III -semester VI ,


	Course type
	Course to choosing

	Language of instruction
	English

	Coordinator
	dr Marzena Mazurek

	Course instructor
	dr Marzena Mazurek



* - as agreed at the faculty


1.1.Learning format – number of hours and ECTS credits 

	
Semester
(n0.)
	Lectures
	Classes
	
Laboratories

	Seminars
	Practical classes
	Internships
	others
	ECTS credits 

	IV or VI
	
	
	30
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1.2. Course delivery methods
- conducted in a traditional way


1.3. Course/Module assessment 
-  pass with a grade

2. Prerequisites 
	
knowledge of basal genetic, biology, biochemistry and  chemistry.




3. Objectives, Learning Outcomes, Course Content, and Instructional Methods

3.1. Course/Module objectives
	O1
	 - familiarize students with the basic knowledge of biotechnology of plants and plans breeding and the molecular techniques.

	O2
	- familiarize students with some methods for studying DNA of plants

	O3
	- acquire the skills for students to plan and conduct experiments with plants and to analyze and interpret the results obtained.

	O4
	- acquire the skills for students to work in laboratory using specialized equipment





3.2. Course/Module Learning Outcomes  (to be completed by the coordinator)


	Learning Outcome
	The description of the learning outcome 
defined for the course/module
	Relation to the degree programme outcomes

	LO_01
	· student characterizes plants genetic material, explain the influence of plants material originated on quantity and quality of DNA.
· get knowledge about molecular markers including polymerase chain reaction (PCR) and restriction enzymes
· get knowledge about transformation of plants with Agrobacterium
· get knowledge about in vitro culture of plants in plant biotechnology and breeding.
	

	LO_02
	· student sets up and conducts PCR as well as restriction reaction. 
· Students performing medium for plants in vitro culture 
	

	LO_3
	· knows and follow the rules of work in molecular laboratory 
· knows and follow the rules of work in sterile conditions in a laboratory of plants in vitro culture
· student conducts observations and measurements using basic techniques used in laboratory 
	

	LO_4
	-student demonstrates activity and creativity during individual and team work, and is able to apply acquired knowledge and skills to work in laboratory
	



3.3. Course content  (to be completed by the coordinator)
A. Laboratories

	Content outline:

	1. DNA (isolation, purification, and quantitative and qualitative)

	2. Polymerase chain reaction, PCR ( preparing reaction components, reaction conduct, primer selection, temperature profile)

	3. Fingerprinting. Molecular markers including restriction enzymes

	4. GMO detection.

	5. Agrobacterium mediated transformation in plants

	6. In vitro culture in plant biotechnology and breeding



3.4. Methods of Instruction
e.g.
Lecture: a problem-solving lecture/a lecture supported by a multimedia presentation/ distance learning
Classes: text analysis and discussion/project work (research project, implementation project, practical project)/ group work (problem solving, case study, discussion)/didactic games/ distance learning
Laboratory classes: designing and conducting experiments


4. Assessment techniques and criteria 

4.1 Methods of evaluating learning outcomes 


	Learning outcome

	Methods of assessment of learning outcomes (e.g. test, oral exam, written exam, project, report, observation during classes)
	Learning format (lectures, classes,…)

	LO-01
	test
	Laboratories

	LO-O2
	observation during laboratories, report, test 
	Laboratories

	LO-O3
	observation during laboratories, report
	Laboratories

	LO-O3
	observation during laboratories, report
	Laboratories




4.2 Course assessment criteria 

	pass test with a grade (min. 50%); all experiments conducting and  preparing report of  the experiments (grade min 50%).




5. Total student workload needed to achieve the intended learning outcomes 
– number of hours and ECTS credits 


	Activity
	Number of hours

	Course hours
	45

	Other contact hours involving the teacher (consultation hours, examinations)
	10

	Non-contact hours - student's own work (preparation for classes or examinations, projects, etc.)
	30

	Total number of hours
	85

	Total number of ECTS credits
	3


* One ECTS point corresponds to 25-30 hours of total student workload


6. Internships related to the course/module

	Number of hours

	-

	Internship regulations and procedures
	· 



7. Instructional materials

	Compulsory literature:
H.S.chawla. 2011. Introduction to Plant Biotechnology Third Edition. Taylor & Francis. ISBN 1-57808-228-5.

Mavituna, F. (1988). Introduction to Plant Biotechnology. In: Pais, M.S.S., Mavituna, F., Novais, J.M. (eds) Plant Cell Biotechnology. NATO ASI Series, vol 18. Springer, Berlin, Heidelberg. https://doi.org/10.1007/978-3-642-73157-0_1

Mackenzie, Kathryn & Lütken, Henrik & Hegelund, Josefine & Müller, Renate. (2015). Future Perspectives of In Vitro Culture and Plant Breeding. Acta Horticulturae. 10.17660/ActaHortic.2015.1083.1.



	Complementary literature: 

[bookmark: _Hlk124849514]Mazurek M, Tobiasz-Salach R, Stadnik B, Migut D. Silicon-Mitigated Effect on Zinc-Induced Stress Conditions: Epigenetic, Morphological, and Physiological Screening of Barley Plants. Int J Mol Sci. Int. J. Mol. Sci. 2025, 26(1), 104; https://doi.org/10.3390/ijms26010104. doi: 10.3390/ijms26010104.
Tobiasz-Salach, R.; Stadnik, B.; Mazurek, M.; Buczek, J.; Leszczyńska, D. Foliar Application of Silicon Influences the Physiological and Epigenetic Responses of Wheat Grown Under Salt Stress. Int. J. Mol. Sci. 2024, 25, 13297. https://doi.org/10.3390/ijms252413297

Tobiasz-Salach, R.; Mazurek, M; Jacek B. The physiological, biochemical, and epigenetic reaction of maize (Zea mays L.) to cultivation under conditions of different soil salinity and foliar application of silicon. 2023. International Journal of Molecular Sciences, DOI: 10.3390/ijms24021141 

M. Mazurek, Siekierzyńska A, Piechowiak T., Spinardi A., W. Litwińczuk. Comprehensive analysis of highbush blueberry plants propagated in vitro and conventionally. 2024. International Journal of Molecular Sciences. DOI:10.3390/ijms25010544 (140 pkt MEiN, IF 5,7).
Stadnik, B.; Tobiasz-Salach, R.; Mazurek, M. Effect of Silicon on Oat Salinity Tolerance: Analysis of the Epigenetic and Physiological Response of Plants. Agriculture 2023, 13, 81.  DOI: 10.3390/agriculture13010081 
Stadnik, B., Tobiasz-Salach R. and M. Mazurek. Physiological and epigenetic reaction of barley (Hordeum vulgare L.) to the foliar application of silicon under soil salinity conditions. 2022.  International Journal of Molecular Sciences. 23 (3), 1149 . DOI 10.3390/ijms23031149 

Mazurek M. 2021. Selected aspects of somaclonal variability of highbush blueberry plants (Vaccinium x corymbosum L.) [PhD dissertation, Siedlce University of Natural Sciences and Humanities]. Repository of the Siedlce University of Natural Sciences and Humanities







Approved by the Head of the Department or an authorised person
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